
XIX.

THE COMBINED LABORATORY AND X-RAY INDI
CATIONS FOR THE MASTOID OPERATION.*

By GE;ORGE; SLOAN DIXON, M. D.,

Nsw YORK.

For many years it has been the routine practice in the Eno
Laboratory of the New York Eye and Ear Infirmary to ex
amine smears from the aural canal in every case of suppura
tive middle ear disease, acute or chronic, admitted to the
wards. For a short time cultivations were made, but these
were soon abandoned, as the germs present in the canal are
always mixed, and much time was wasted in separating them.
As the mastoid pus in cases coming to operation was also
examined, comparison showed that the predominating germ
in the canal was found in the mastoid pus with sufficient fre
quency to make it a good rule to regard the predominating
germ in the discharge from the middle ear responsible for
the mastoid involvement, and we have found no good reason
to change this view. For example, it is the rule to find' the
predominating germ shown in the smear from the canal pus,
in the pus from the middle ear, irr practically pure culture in'
the mastoid pus, in the pus of complicating brain abscess, in
the spinal fluid in cases complicated by meningitis, and in
the general circulation in cases complicated by sinus throrn-
bos~. '

During the past eleven years we have made 5496 examina
tions of aural pus. Of these 26.6 per cent have been mixed
infection; that isto say, a large number of mixed germs were
present, and it 'Yas not advisable to charge the infection to
any particular germ. The majority of these were chronic
cases, and where a radical mastoid operation was done
the mastoid smear usually showed mixed germs. Strep-

*Read before the Medical Association of Greater New York,
February 17, 1913.
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tococcus occurred as the predominating germ in 24.8 per
cent; pneumococcus, 12.2 per cent; staphylococcus (aureus
and albus), 7.4 per cent; streptococcus mucosus capsulatus,
4.8 per cent; spirillum of Vincent, 1.8 per cent. - The remain
ing 22.4 per cent is represented by miscellaneous, negative,
etc., among which are placed the bacillus pyocyaneus, diph
theria, tubercle, coli communis, Friedlander, etc.

The discrepancy as to the frequency of appearance of these
various forms of infection, as compared with the reports of
other workers, is only apparent, and is largely accounted for
by the fact that no distinction has been made between acute
and chronic suppurative otitis and their complications.

In the matter of the relative virulence of these various
microorganisms, our experience leads us to regard the strep
tococcus mucosus capsulatus as standing first, streptococcus
pyogenes next, pneumococcus third and staphylococcus fourth,
in acute suppurative processes about the middle ear.

At this point I wish to reiterate a statement made a num
ber of times, to which exception has been taken, and will
probably be again, namely. that among the various micro
organisms found in the middle ear the streptococcus mucosus
capsulatus in a manner stands alone. It is the most insid
iously destructive the otologist is called upon to combat. This
time it is my desire to make the statement as plain and as
emphatic as possible.

A case of acute purulent middle ear disease in which the
infective germ is the streptococcus mucosus capsulatus will
tend to recovery equally with other forms of serious infec
tion, provided it is seen early and proper drainage established.
It is not these cases particularly to which reference is made,
though such should immediately put the surgeon on his
guard. It is those cases which are neglected, or cases in
which all the acute symptoms have subsided but the otorrhea
persists and the streptococcus mucosus is present, to which
attention is directed.

Such a case may lull both the patient and surgeon into a
sense of surety against further unfavorable progress. The
pulse and temperature may become normal, all pain and ten
derness may disappear. The blood count may return to nor
mal. The hearing may improve, but the otorrhea does not
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cease, as a general rule. Cases of this nature demand at
least an exploratory mastoid operation. As a rule, every day
over two weeks' duration is an additional and increasing men
ace to the life of the patient.

CASES OF STREPTOCOCCUS MUCOSUS CAPSULATUS INFECTION.

Case I.-A male, 22 years of age, in the service of Dr.
Adams, was admitted to the infirmary August 10, 1910. He
gave a history of having had pain in and discharge from both
ears for about twelve days. He was under observation and
ran a temperature ranging from 98° to 100° until September
14th (twenty-nine days), when he complained of headache,
and next day he had a chill and the temperature rose to 103.2.°
During the time he was under observation two blood counts
and a blood cultivation were negative. Mastoid operation
was done September 15th. The bone was found extensively
necrosed, there was marked zygomatic development and all
cells were filled with pus. The dura was exposed in the mid
dle fossa. Meningitis occurred, and the patient died six days
later.

Case 2.-Male, 39 years of age, in the service of Dr. Whit
ing, was admitted to the infirmary September 8, 1909. He
gave the history of having "snuffed up salt water" two months
before, which caused great pain and apparently rupture of
the membrana tympani. This cleared up in about two weeks.
His present attack began eleven days ago, with great pain
but no discharge. Now has frontal headache. A Schwartze
operation on the day of admission. An escape of pus fol
lowed the skin incision. A large perforation was found at the
root of the zygoma, which was followed into the zygomatic
cells. Bone was disintegrated and removed with a curette.
There was also found a perforation through the dural plate
into the cranial fossa. The patient died of meningitis five
days -later.

Case 3.-Male, 39 years of age, was admitted to the service
of Dr. Kenefick, February 26, 1912, with a history of having
had coryza for twelve days, with a violent headache on the
left side. The pain became localized in front of ear, and he
had a seropurulent otorrhea for twenty-four hours; had pain
in the mastoid which gradually subsided, and all acute pain
ceased. Examination on admission showed the right ear
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normal. The left ear showed subsiding O. M. P. A. There
was no drooping of the canal wall, but there was tip tender
ness in mastoid. Had aphasia and other symptoms of tem
porosphenoidal abscess.. The patient was operated, but he
died two days later.

Case 4.-Male, 28 years of age, was admitted to the service
of Dr. Bacon, November 4, 1910, with a history of his pres
ent illness having lasted three weeks. He had had discharge
from right ear, headache and mastoid pain. Had steadily
refused to enter infirmary.

When he came in, pus was found in the canal, there was
an anterior perforation in the membrana tympani which was
red and bulging, and there was sagging of the superior pos
terior wall of the canal. He had marked mastoid tender
ness, temperature lOS .6,0 pulse 160, respirations 24.

Mastoidectomy was done same day. A large area of sinus
and dura were exposed, which were covered with granula
tions and pus under pressure. The patient died of menin
gitis next day.

Case S.-Female, 40 years of age, was admitted to the
service of Dr. Kenefick, with a history of having had slight
pain in the right ear followed by otorrhea two months pre
viously. This continued for three weeks, and then apparently
ceased. A week ago was seized with severe pain, had chilly
sensations and temperature, but no discharge. When she came
in the canal was red and dry, bulging of membrana tympani.
The posterior superior canal wall was sagging. Myringot
omy, followed by a profuse discharge of blood and pus. Next
day, July 23, 1909, Dr. Yates did a Schwartze operation on
the right side. The mastoid was found sclerotic-very few
cells. The bone was soft about the sinus and was removed.
A small area of dura in the middle fossa was exposed.
Progress was uneventful and she was discharged August 2d.
Six days later she was readmitted at night, with the history
of having had severe headache, nausea and vomiting, also ver
tigo, and became comatose. When she came in her tempera
ture was 104,0 neck stiff, eye grounds normal. Spinal fluid
contained streptococcus capsulatus. An exploratory opera
tion was done the next morning and a thrombus removed
from the right lateral sinus. The patient died of meningitis
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next day, two months and nineteen days from the beginning
of her ear trouble.

Case 6.-Male, 39 years of age, was admitted to the service
of Dr. Dench, June 28, 1909, with a temperature of 104.0

The history given was that five weeks previously had pain
in the left ear; a week later it began to discharge. This
continued for two weeks, then ceased entirely for a week.
Later had severe pain for a few days until the drainage was
reestablished. A Schwartze operation was performed the day
of admission. The cortex was hard, there were few cells, and
the bone was soft in spots. The cells present contained gran
ulations. The sinus was exposed for about an inch. The
wall was white, but there was free flow of blood when the
sinus was opened. The temperature dropped immediately,
and he was discharged in good condition, twelve days later;
and ordered to the clinic for further treatment. At the
August 16th dressing, which was six days after he had left
the ward, there was a very slight hemorrhage, also one on
the 20th a little greater, and on the 23d there was a gush of
blood from the sinus. The patient was readmitted and sent
to the operating room. After opening the old wound and
exposing the sinus widely, pressure was applied and the pa
tient was put to bed. The next day neuroretinitis was found
on both sides, but he did very well until· September 4th,
twelve days after his second admission, when he began to run
an irregular temperature. The blood counts at this time were
practically negative, but four days later (September 8th) a
positive blood culture was obtained-streptococcus capsulatus.
The internal jugular vein was resected the same day, and a
cultivation of the contents of the vein yielded streptococcus
capsulatus also.

Further progress was rather uneventful until November
23d, an interval of eleven weeks after his internal jugular
resection, when he was discharged, his pulse and tempera
ture having been practically normal for over three weeks.

On December 10th, seventeen days after his discharge from
the infirmary for the second time, he complained of not feel
ing well while in the clinic. and was directed to return that
afternoon. The night of the 10th (that is, next day) word
was telephoned to the infirmary that he had not been able to
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return, as requested. Two days after this he was brought
to the infirmary at 8 :30 p. m. with meningitis. He was taken
to the operating- TOOI11 and an attempt made to drain, but he
died in four hours. The total duration of this case was from
about the 24th of Xl ay to the 12th of the following Decem
ber.

These few cases have been picked at random. They illus
trate the point, and it is therefore unnecessary to tax your
time and patience further. But we have records of plenty
more of the same kind.

True, other forms of infection may be equally dangerous,
as, for example, streptococcus pyogenes and pneumococcus,
but in these there is little likelihood of such a complete cessa
tion of symptoms, and the danger signals are pretty constant.

In cholesteatoma the finding of cholesterin crystals in speci
mens from the canal or attic may aid in the diagnosis, though
it is generally possible to make a diag-nosis without the aid
of the laboratory; however, our services are occasionally use
ful. In our experience the microorganisms present in this
form are of little importance, as a rule.

BLOOD EXA~IIXATION.

The blood count in simple acute mastoiditis will range from
normal to 18,000, with an average of about 11,000 to 12,000
leucocytes. The polynuclear count may be as high as 80 per
cent, but the average is about iO per cent. A leucocytosis
of over 20,000 generally indicates the presence of some com
plication, meningitis, for instance, while 25,000 or over is
more likely to indicate pneumonia. A leucopenia may be
among the first indications of typhoid fever as a complication.
We have, however, seen a leucocyte count as low as 4,200
with a polynuclear count of only 48 per cent in meningitis, but
this is unusual.

Eosinophiles and mast cells are generally absent in cases
of acute mastoiditis.

The blood count may be an excellent indication of the
resistance of a patient or the onset of complications, but gives
little information of the condition of the mastoid itself.

The time at our disposal will not permit of considering the
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complications of mastoiditis, but we may say a word about
blood cultivations. In blood cultivations we have an excel
lent means of determining whether the patient is suffering
from bacteremia or not, and a positive cultivation in the pres
ence of middle ear suppuration may be taken as good evi
dence of thrombosis of the lateral sinus, provided all com
plications of a suppurative nature below the neck can be
eliminated. It has been stated that meningitis will occasion
ally give a positive blood culture. This maybe true, but no
case of meningitis coming under our observation has yielded
a positive blood culture where implication of the lateral sinus
could be excluded.

RADIOGRAPHY.

If any advantage is to be derived from mastoid radiogra
phy, we must of course have some knowledge of the varia
tions in the normal mastoid process. "We all know that a
mastoid process may contain pneumatic cells of the medium,
small or large type: that the small cells are in the upper, and
the large cells in the lower mastoid, as a rule; that we may
find coarse or fine diploetic bone, or solid bone throughout,
only the aditus and antrum being present to be regarded as
pneumatic spaces, and sometimes they are exceedingly small.
Finally, the cortex may be very thick or very thin, and com
binations of any two or all of the varieties may occur on
one or both sides, except that the cortex is more likely to be
the same on both sides. The size and shape of the mastoid
are likely to be symmetrical.

Mr. Cheatle exhibited an interesting series of one hundred
and twenty paired temporal bones at the Ninth International
Otological Congress, held at Boston last August, and his
demonstration was very valuable, particularly from the radiol
ogist's point of view.

For instance, the right lateral sinus is usually larger and
further forward than the left, and further forward in diploetic
than in cellular bones; but in his series 21 per cent showed
the groove larger on the left, and 64 per cent of these were
males. In other respects there were exceptions, but not a
sufficient number to change the rule. In any event, for our
purpose it is not so much the size of the sinus as the depth
of the groove and the prominence of its anterior margin.
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More important is the fact that 16.6.per cent of these bones
showed the diploetic infantile type on one side only. The
total cellular asymmetry was 31.6 per cent, the other 15 per
cent being of asymmetrical arrangement and combination of
cells and diploe in the upper and lower mastoid. Thus,
speaking broadly, the mastoid process was symmetrical in
68 per cent of his specimens.

This bears in an important manner on radiography, and
must be considered when reading the plates.

\Ve are thus met at the outset with difficulties, but they
are more apparent than real, and in practice we can often dis
tinguish the fine lines marking a diploetic process as distin
guished from an empyema which may have obliterated the cell
outlines; but of course this is not always possible, for we are
dealing with shadows, and not with what we ordinarily under
stand as pictures. We have noted a number of cases where
the mastoid on one side was diploetic and of the pneumatic
type on the other, the pneumatic side being the side involved,
while there was no history of disease on the diploetic side.

In view of this, it may very properly be asked what we
may reasonably expect in the way of information to be ob
tained from an X-ray examination of the mastoid.

First: It will show in the vast majority of cases the loca
tion of the lateral sinus. judged by the shadow of the anterior
margin of the groove in its relation to the meatus, and its
angle to Reid's base line, which is most important. If this
shadow of the anterior margin of the groove is found to be
at right angle to Reid's base line, the sinus has cut the
petrous pyramid and must necessarily be very close to or
immediately under the posterior canal wall, and as this angle
decreases backwards the sinus is further and further from
the canal. If it cuts Reid's base line at about 50 to 55 de
grees it may be regarded as about in its normal position. The
possibility of obtaining this information is alone sufficient
to warrant an X-ray examination.

X-RAY CAsES.

Case 924.-F. 42. Dr. E. B. Dench. Furunculosis with
suspected mastoiditis on the left side. Skiagraph showed
the mastoids diploetic on both sides with sinus far forward.
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Three days later a simple mastoid operation was done. The
sinus was found to be superficial and very close to the pos
terior canal wall. The mastoid antrum was explored through
the canal, and no cells were found except at the tip.

Case 937.-F. 16. Dr. E. B. Dench. Left O. M. P. C.
with furunculosis. Skiagraph showed a few small cells on
the right side, with sinus in about the usual position. No
cells were apparent on the left side, and the sinus was far for
ward. Left radical mastoid operation was done. The bone
was found to be dense, and the sinus far forward.

Case 1206.-M. 23. Dr. E. B. Dench. Right furunculosis
with suspected mastoiditis. Skiagraph showed the left mas
toid having the appearance of being between a fine pneumatic
and diploetic type. The cells which could be seen were well
defined above and behind the canal, and could be traced to
the tip. The right mastoid showed a few ill defined cells
above and behind the canal, but could not be traced below
the level of the canal. The lateral sinus on this side was ob
served to be about 15 degrees straighter than the left-that
is, well forward. The whole mastoid was cloudy. Simple
mastoid operation was performed the next clay on the right
side, The. mastoid was reported as diploetic, with the sinus
against the posterior wall of the canal. No free pus was
found, but the antrum was filled with granulations.

Case 1503.-M. 34. Dr. Kenefick. Left O. M. P. A. Mas
toiditis. Skiagraph showed both mastoid processes of large
cell pneumatic type, the right clear, but the left cloudy
throughout. Sinus fairly well forward and deep, being cov
ered with cells. Four days later a simple mastoidectomy was
done on the left side. The cells were found filled with pus
and granulations, the sinus far forward and deep.

Case 1505.-M. 29. Dr. J. L. Adams. Left O. M. P. A.
Mastoiditis. Skiagraph showed both mastoids of markedly
diploetic type-no cells to be seen. The sinuses were far
forward.· Simple mastoidectomy the same day. The bone
was found to be sclerotic. Sinus was extremely far forward,
and just below antrum curved forward under posterior canal
wall-almost in contact. Tip diploetic. Pus was found in
the antrum.

Case 1563.-F. 10. Dr. W. S. Bryant. Right O. M. P. C.
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Skiagraph showed the left mastoid to be oi pneumatic type,
moderate sized cell. Clear. Right showed only a few indis
tinct cells over sinus, which was far forward. Radical mas
toid operation next day. No cells were found, the bone being
diploetic. The bone was soft and full of granulations. The
sinus was far forward.

Second: We may expect to learn the type of bone, the
location of the large cells, whether the sinus is covered with
cells or not, and the extent to which they have developed into
the zygomatic region. If cells do not show on the diseased
side and do show on the normal side, the chances are about
three to one that the pathologic bone is of the same type.
If no detail is found in the plate of the affected side, then the
.chances are about five to one that the mastoid is diseased;
but the clinical symptoms must back up the plate.

Case 977.-M. Dr. E. B. Dench. Suspected mastoiditis.
This patient had been walking about for some weeks. He
was a man having important business connections, and it was
quite necessary that he remain in harness unless an operation
was absolutely necessary at that time. He was apparently
convalescing from an O. M. P. A. right side, and was com
fortable except for the discharge. Skiagraph showed left
mastoid of large cell pneumatic type, and clear. The right
was disorganized and appeared like a cavity on the plate and
was so reported. Soon after this a mastoidectomy proved the
findings as above.

Case 1024.-M. Dr. E. B. Dench. Right O. M. P. A.
Mastoiditis. Had intranasal operation three months ago, and
has had more or less ear trouble ever since. Skiagraph
showed pneumatic mastoids on both sides. The right was
cloudy. Sinus was not shown. Simple mastoid operation
two days later. Free pus in tip cells.

Case l090.-M. 22. Dr. R. Lewis. O. M. P. A. Mastoid
itis right. Skiagraph showed both sides of the large cell
pneumatic type. The right was very cloudy. Sinus in about
the usual position. Simple mastoid operation was performed
three days later. A cellular bone was found, the tip cells filled
with pus.

Case 1349.-M. Dr. E. B. Dench. Left O. M. P. A. Deaf
on left side for several years. Had a great deal of pain three
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weeks ago. Paracentesis gave relief. No his-cry of mastoid
tenderness. The infection was mixed, streptococcus capsu
latus being present. Skiagraphs showed right mastoid with
small cells about petrous base and antrum. A large cell was
shown about the middle of mastoid, divided by anterior mar
gin of sinus groove. Left mastoid was cloudy throughout
dark where. the cells of lower mastoid should be, and septa
indistinct. Left simple mastoidectomy. Mastoid extremely
pneumatic, with numerous large cells at tip full of granula
tions and pus.

Case 1351.-F. 20. Dr. Gorham Bacon. Left mastoiditis.
Skiagraph showed mastoid of moderate sized pneumatic cells
which extend high above canal. Left same type. The high
er cells on this side very cloudy. The cloudiness shades off
to tip. Simple mastoidectomy the same day. Free pus with
granulations found throughout the mastoid, especially at an
trum and tip.

Third: It is possible to diagnose perisinus abscess. I have
been fortunate enough to diagnose one, hint at others, but
have missed several. More experienec and improved technic
should increase the number discovered. Epidural abscess
should be diagnosed, if it is not in line with the sinus, in a
small proportion of the cases at least.

Case 942.-M. Dr. E. B. Dench. Suspected mastoiditis.
Skiagraph showed left mastoid process involved. The plates
also showed the shadow of an epidural abscess distinctly, but
this was not read before operation. Two days later simple
mastoid operation was done. Thick and hard cortex was
found. Free pus was found in antrum and tip. Epidural
abscess over cerebellum.

Case 987.-F. Dr. E. B. Dench. Suspected empyema left
mastoid. Skiagraph showed small pneumatic type of bone on
both sides. A small spot in front and one behind the left
sinus were thought to be cells. Operation next day demon
strated the two small spots to be perisinus abscesses.

Case 1235.-1\1. Dr. Gorham Bacon. Right O. M. P. A.,
suspected mastoiditis. The plates in this case were poor, but
they showed the bone pneumatic on both sides. There seems

.to be destruction of bone behind the right antrum. Mastoid
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operation was performed next clay. Free pus and granula
tions were found, also perisinus abscess.

Case 1371.-M. 30. Dr.]. L. Adams. Double O. M. P. A.
The plates showed the left mastoid generally diploetic
throughout, except a few small cells above the antrum. About
two-thirds down from the antrum is a large cell or abscess
cavity, and a small one just above it. The sinus seemed fairly
well forward, and not very deep. The right seemed mixed,
finely cellulodiploetic throughout. The sinus could not be
seen. Left simple mastoidectomy four days later. A large
tip cell was found containing about a dram of pus. It was
in contact with the sinus.

Case 1380.-F. 22. Dr. F. Whiting. Right O. M. P. A.
Mastoiditis. The plates showed the mastoids of pneumatic
type, the cells increasing in size downward and backward, the
largest behind and below. The left showed sharp and clear.
The right was cloudy. Will probably show a very large cell
at the posterior lower margin of process and one overlapping
posterior margin of sinus. The sinus seemed to be in about
the usual position. Right simple mastoidectomy. Cortex
soft. Large tip cell filled with pus; Perisinus abscess. Sinus
covered with granulations. Small cells of tip, the zygoma
and antrum filled with granulations.

Case 1474.-M. Dr. Bryant. Left O. M. P. A. Mastoiditis.
Plates showed the right mastoid to be of rather small cell
pneumatic type. Septa clear and distinct. The left was sim
ilar in type, but the septa were indistinct. The sinus was well
forward, and the operator was asked to look for perisinus
abscess above emissary vein. Operation was performed the
same day. Tip cells were filled with pus. A large cell be
low led to epidural cerebellar abscess. The cells in zygoma
contained pus. Small area of dura in the middle fossa and
the sinus were exposed.

Fourth: Fractures of the mastoid process can be shown,
but not invariably. Stereograms will aid in these cases.

Fifth: Faults in the canal wall and in the tegmen tym
pani and antri have, I believe, been frequently shown. We
have. shown two.

Sixth: Furunculosis of the canal gives marked symptoms
of mastoid involvement in many instances. The diagnosis in
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the vast majority of these cases can be cleared up by an X-ray
examination.

Case 1343.-11. 41. Dr. Yates. Left furunculosis; suspect
ed mastoid. Skiagraph showed only a few cells about the
mastoid antrum and along the anterior border of the sinus, on
right side. It showed the left finely diploetic, a little hazy,
but if diseased only slightly. No cavities. The furuncle was
incised and no further operation was necessary.

Case 13+7.-:\'1. 22. Dr. Kenefick. Left furunculosis, O.
M. P. A., and suspected mastoid. Mastoid was diploetic on
both sides. No evidence of mastoiditis was shown by the
plates. Sinus was seen to be moderately well forward. The
furuncle was incised and no further operation was required.

Case 1348.-F. 19. Dr. Kenefick. Furunculosis, suspected
right mastoiditis. Skiagraph showed a rather small cell pneu
matic type of bone on both sides. The right antrum was a
little hazy. Sinus fairly well forward. The furuncle was
incised and no further operation required.

Case 1367.-M. 10. Dr. Lewis. Right furunculosis. O.
M. P. A., suspected mastoiditis. Skiagraph showed both mas
toids of pneumatic type, and the right side clear. Furuncle
incised, no further operation required.

The conclusions .which can be properly drawn from these
cases are quite plain. It is a safe rule not to make a diag
nosis on one point, and this applies to X-ray findings in the
mastoid as much as to anything else. But such an examina
tion of the mastoid process is of great value, and this state
ment cannot be successfully challenged. It is backed up by
the experience of radiologists and surgeons all over the coun
try, many of whom have been working in this line a great
deal longer than I have. Ordinary common sense must be
used in reading the plates, and the findings should be sup
ported by the clinical symptoms. Where' the clinical symp
toms alone are not sufficient for a diagnosis of mastoiditis, a
positive plate will frequently supply conclusive evidence for
immediate operation, as in case 977 just cited.

CONCLUSIONS.

If our experience at the New York Ear and Ear Infirmary
teaches anything, it is that every case of acute suppurative dis-
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ease of the middle ear should be skiagraphed, as well as many
of the furuncular cases. Skiagraphs would also be useful
where the radical mastoid operation is to be performed. Any
thing which wiII add to our knowledge of a case will increase
the chances of the patient's speedy recovery.

In conclusion, it is not to be understood that the blood
count, the form of infection, or positive X-ray findings alone
can be relied upon to any considerable extent as determining
the necessity for a mastoid operation. The clinical symptoms
are all important; without them our modern aids are of little
value, for intestinal disturbances will occasionally cause a
comparatively high leucocytosis and a rather alarming per
centage of polynuclear cells. We may have a rather violent
streptococcus infection in the canal, or a pneumococcus in
fection which looks vicious in the smear, but both may re
cover after myringotomy, though there may have been con
siderable mastoid tenderness. A streptococcus mucosas otitis
media may eventuate in the same manner. Not infrequently
the clinical symptoms are not sufficient to warrant surgical
interference in this form of infection. 'When the acute stage
has passed we may have none, no pyrexia, no pain, no tender
ness, only the otorrhea rema,ining, or it may also have ceased.
The blood count is frequently normal. Wait for further clin
ical symptoms in these cases, and the chances are greatly in
favor of their indicating meningitis or sinus thrombosis when
they do arrive, instead of a simple acute mastoiditis. A pos
itive X-ray plate in such a case, taken in connection with the
form of infection, settles the diagnosis and makes the mastoid
operation imperative with as little delay as possible.

In either streptococcus or pneumococcus cases (though we
believe more liberty can be taken with the latter, as a rule)
the danger signal may be a sudden rise in the polynuclear
count, with or without an increased leucocytosis, especially
the latter. A positive X-ray plate wiII again settle the diag
nosis, though the clinical symptoms may not alone be suf
ficient to indicate the mastoid operation.

Staphylococcus infections seem to allow more latitude than
any of the other forms of infection, but these will give us
plenty of trouble if the drainage is poor. The same applies
here as to the streptococcus form of infection.
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Finally, a certain number of cases will occur in which
symptoms of sinus thrombosis may be the first indication
that the time for operative interference has arrived. A pos
iti ve blood culture in such a case will, of course, settle the
diagnosis, provided other sources of infection of the blood
stream can be eliminated.

The differential blood count in these cases is variable and
cannot be regarded as affording any very positive assistance
in the diagnosis, but a low leucocyte count and a high poly
nuclear percentage is suspicious.
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